In this study, we outline a standardized protocol for the successful cryopreservation and thawing of cortical brain tissue blocks to generate highly enriched neuronal cultures. For this protocol the freezing medium used is 10% dimethyl sulfoxide (DMSO) diluted in Hank's Buffered Salt Solution (HBSS). Blocks of cortical tissue are transferred to cryovials containing the freezing medium and slowly frozen at -1°C/min in a rate-controlled freezing container. Post-thaw processing and dissociation of frozen tissue blocks consistently produced neuronal-enriched cultures which exhibited rapid neuritic growth during the first 5 days in culture and significant expansion of the neuronal network within 10 days. Immunocytochemical staining with the astrocytic marker glial fibrillary acidic protein (GFAP) and the neuronal marker beta-tubulin class III, revealed high numbers of neurons and astrocytes in the cultures. Generation of neural precursor cell cultures after tissue block dissociation resulted in rapidly expanding neurospheres, which produced large numbers of neurons and astrocytes under differentiating conditions. This simple cryopreservation protocol allows for the rapid, efficient, and inexpensive preservation of cortical brain tissue blocks, which grants increased flexibility for later generation of neuronal, astrocyte, and neuronal precursor cell cultures.
1. Prepare 1X Hank's Buffered Salt Solution (HBSS) by diluting at 10X stock solution in sterile water (1:9) . Store HBSS at 4oC. 2. Prepare 10% DMSO freezing medium by diluting DMSO in HBSS (1:9) . The freezing medium should be made fresh before cryopreservation and stored at 4oC until chilled. 3. A steel razor blade is used for the systematic chopping of tissue. Before use, the razor blade is sterilized by submersion in 70% ethanol for 2 hr. Immediately before tissue processing, rinse the razor blade with sterile water 3 times. Avoid leaving the razor in sterile water for an excessive amount of time, as it is prone to oxidation. 4. A Nalgene freezing container is loaded with cryovials (2.5 mL) and then brought into a sterile biological cabinet. 1 mL of chilled freezing medium is added to each vial. The freezing container is then placed at 4oC for at least 2 hrs.
Cleaning, Chopping, and Freezing
1. The brain tissue to be frozen is cleaned of meningeal membrane and blood vessels. Use sterile needle tips to carefully remove debris from the tissue while working on top of an ice pack. Cleaned tissue should be rinsed lightly with cold HBSS and transferred to a new Petri dish for chopping. 2. Working on top of an ice pack, use a sterilized razor blade to rapidly chop the tissue into approximately 1 mm 3 blocks. Working with small portions of cleaned tissue at a time results in better control over the chopping procedure, resulting in more uniform block sizes. 3. Slowly add chopped tissue into 50 mL of HBSS in a 50 mL conical tube. Gently rinse the Petri dish with HBSS in order to collect any remaining tissue blocks. Allow the tissue blocks to descend to the bottom of the tube, creating a loosely packed tissue block pellet. 4. While the tissue is settling, bring the previously chilled freezing container and cryovials into the biological safety cabinet. Uncap all cryovials to hasten the process of adding tissue. 5. After all the tissue blocks have settled, gently aspirate the excess HBSS, leaving a very thin layer of media above the pellet. Centrifugation is discouraged as it will cause the tissue blocks to adhere to each other, significantly diminishing freezing efficiency. 6. Slowly collect 200 μL from the bottom of the loose tissue block pellet by using pipette tip with wide orifices (cut tip with sterile scissors).
Transfer the material to one cryovial and move on to the next, again collecting tissue from the bottom of the pellet. It is essential that the entire tissue allocation procedure does not take more than 3-4 min per freezing container. This ensures that the tissue is exposed to DMSO 
Discussion
Cryopreservation offers an opportunity to bank precious brain tissue samples for future use. Here we describe a simple but effective protocol to generate both neuron-enriched cultures and neuronal precursor cells from frozen brain tissue blocks. This economical procedure avoids the costs of traditional cryopreservation techniques that utilize more expensive rate-controlled freezers. The protocol allows for the generation of viable neuronal cultures post-thawing by providing a rapid yet effective means to freeze tissue blocks. The entire freezing process can take as little as 20 minutes. In addition to primary neuronal cultures, using this method tissue blocks can also be thawed to generate NPCs grown as free floating neurospheres. In this regard, the lack of serum in our freezing medium ensures that cells are preserved in an undifferentiated state. Under differentiating conditions, neurospheres produced from frozen tissue show expansion and differentiation rates very comparable to neurospheres generated from fresh tissue.
